During the last 15 years or so abundant data have been accumulated indicating that a wide variation exists among plants in the nuclear DNA content (Rees 1972 , Rees and Jones 1972 , Price 1976 , Bennet et al. 1982 . Several attempts have been made to utilise this variations in the study of species relationshpis in various taxonomic groups (Sparrow and Nauman 1974 , Price and Bachman 1975 , Greilhuber 1977 . These studies have shown that variation in nuclear DNA content often provides useful evidence which helps to assess the relationships among re lated species particularly when used in combination with other features particularly cytological characters.
The genus Plantago L. (Plantaginaceae) was monographed by Pilger (1937) and was revised by Rahn (1978) who proposed some nomenclatorial changes and suggested a key for the sub divisions and some sections of the genus. The cytological studies carried out on Plantago in dicate that about 70% of the species in this genus have a basic chromosome number of x=6. and are distributed in the three subgenera of the genus. A basic number of x=5 was recorded in about 25% of the species in Plantago which are placed in subgenus Psyllium (Juss.). Harms and Reiche or in subgenus Coronopus (Lam and DC) Rahn. A basic number of x=4 is so far only recorded in two species comprising less than 2% of the genus and they are placed in sub genus Psyllium (McCullagh 1934 , Rahn 1957 , Fernandes and Franca 1973 , Zemskova 1977 .
In Egypt the genus Plantago comprises 21 species. The majority of which are found in the coastal Mediterranean region. In the present study the nuclear DNA in 9 species of the genus are measured and related to the cytological features and taxonomic relationships of the studied taxa. of chromosomes to obtain the DNA/genome so that data of the different samples can be compared.
Material and methods

Material
Results and discussion
The amount of DNA and cytological features of the 14 samples belonging to 9 species of Plantago are given in Table 1 . The two samples of P. albicans L. contain the highest 4C DNA amount/nucleus among the studied species; being 7.77pg in sample 1 and 7.37pg in sample 2 respectively. Both samples are hexaploid with 2n=30, but the karyotype of sample 2 also includes 3B chromosomes. In the tetraploid P. crassifolia Forssk. (2n=20) the recorded 4C DNA was 5.87pg. In P. crypsoides Boiss. and the two sam ples of P. cylindrica Forssk. which are diploid (2n=10) but resemble the two previous species in having a basic chromosome number of x=5, similar amounts of 4C DNA/nucleus were measured (Table 1) .
The measured 4C DNA content/nucleus in two samples of P. lagopus L. and in P. lanceolata L. both diploid with 2n=12 and x=6 is similar, but considerably higher than those recorded in the diploid samples with x=5 i.e. P. crypoides and P. cylindrica (Table 1 ). The 4C DNA content/nucleus was measured in two other diploid species with x=6. In P. major L. the meas ured 4C DNA amount/nucleus was 3.90pg which is smaller than those recorded in P. lagopus and P. lanceolata. In P. notata Lag., on the other hand, the highest amount of 4C DNA amount/ nucleus among the diploid species investigated (5.73pg) was recorded (see Table 1 ).
The 4C nuclear DNA was measured in 3 samples of P. ovata Forssk. The two diploid samples (1 and 2) both with 2n=8 have 2.14pg and 1.98pg DNA in the 4C nucleus respective ly. In the tetraploid sample of this species (2n=16) a DNA amount of 3.2pg in the 4C nucleus was recorded.
The amount of DNA per genome in the two hexaploid samples of P. albicans and the tet raploid species P. carssifolia was found to be smaller than the corresponding amounts in the diploid species having the same basic number (x=5) i.e. P. crypsoides and P. cylindrica (Table  1) . Similarly the DNA amount/genome in the tetraploid sample of P. ovata (x=4) was con-siderably smaller than those found in the two diploid samples of this species .
The DNA amount/genome in the species with x=6 was remarkably higher than those found in species with x=5 or x=4. Thus, the amount of DNA/genome is generally correlated with the basic chromosome number of the Plantago species studied . P. ovata with x=4 con tains the least amount of DNA/genome. Higher amounts of DNA/genome were found in the species with x=5 i.e. P. albicans, P. crassifolia, P. crypsoides and P. cylindrica. However, the amounts of DNA/genome recorded in the species having x=6 i.e. P. lagopus, P. lanceolata, P. major and notata were higher than those found in the species with x=5 (Table 1) .
It is also evident from the present data (Table 1 ) that the amounts of DNA/nucleus in the polyploid species i.e. P. albicans (2n=30, x=5), P. crassifolia (2n=20, x=5) and sample of 3 of P. ovata (2n= 16, x=4) have much higher DNA content compared with diploid species having the same basic number. These findings support the conclusion of Price (1976) that polyploidy may be accompanied by the duplication of nuclear DNA. However, the increase in nuclear DNA in the polyploid species is lower than expected on the basis of the ratio between the di ploid and hexaploid level (1:3) as in P. albicans or the tetraploid level (1:2) as in P. crassifolia Table 1 . Localities, cytological features and DNA contents per nucleus (4C DNA), per genome in the studied species or P. ovata. The ratio between the nuclear DNA in P. crypsoides (2n=10, x=5) and the aver age amount of the two samples of P. cylindrica (2n=10, x=5) and that in P. albicans are 1:2.06 and 1:2.17 respectively. The ratio between the nuclear DNA in these two species and that found in P. crassifolia are 1:1.6 for P. crypsoides and 1:1.68 for P. cylindrica. The ratio be tween the average nuclear DNA of the two diploid samples of P. ovata and the tetraploid sam ple of the same species is 1:1.55. Similar results were found among diploid and hexaploid plants of Betula (Taper and Grant, 1973) . These authors reported a ratio of 1:2.19 between diploid (2n=28) and hexaploid (2n=84) plants of Betula.
P. albicans and P. cylindrica are taxonomically grouped together in subgenus Psyllium (Juss.) Harms & Reiche and also in the same section Albicans Barns and the same series Al bicantes (Rahn 1978) . P. ovata is also placed in subgenus Psyllium section Albicans but in series Ovatae. Thus the similarities in the DNA amount/genome between these species support their taxonomic affinities based on morphological criteria. P. crassifolia, on the other hand, is placed in subgenus Coronopus (Rahn 1978) , whereas P. crypsoides is morphologically different from P. albicans and P. cylindrica. 
Summary
The nuclear DNA content in 14 taxa belonging to 9 species of Plantago from Egypt has been measured using cytophotometric methods. The recorded DNA amounts were related to the karyotype features of the studied species. In general the amount of nuclear DNA/genome is correlated with the basic chromosome number. Species having x=6 i.e. P. lagopus , P. lance olata, P. major and P. notata contain higher amounts of nuclear DNA/genome when compared with the species having x=5 i.e. P. albicans, P. crassifolia, P. crypsoides and P. cylindrica. Three samples of P. ovata (x=4) were found to contain the least amounts of DNA/genome . It was also found that polyploid taxa contain higher amounts of 4C DNA/nucleus than diploid species. The impact of these results on the taxonomic relationships of the studied species is discussed.
